Hepatitis A virus (HAV) infection is a public health problem worldwide. HAV belongs to the Picornaviridae family, Hepatovirus genus. The viral genome is a linear, positive sense, single-stranded RNA (ssRNA), of about 7.5 Kb in length (Buchen-Osmond 2003) .
The endemicity of HAV infection varies between developing and developed countries. In Brazil, in recent decades, a change has been observed from high to medium endemicity for the infection (Tapia-Conyer et al. 1999 , Tanaka 2000 . The prevalence of hepatitis A varies greatly in different Brazilian regions, from 56% in the South and Southeast to 93% in the North region (Carrilho et al. 2005) and in the Central region, Cardoso et al. (2000) observed a HAV infection rate of 32.6%.
The HAV concentration in feces is high, extending from the incubation period until at least two weeks after the acute phase of infection (Tassapoulos et al. 1986 , Koff 1998 . In developing countries, HAV is transmitted mainly through the fecal-oral route, with the possibility of person-to-person transmission (Lemon 1985 , Villar et al. 2002b ). Viral RNA can be also detected in the peripheral blood, and in this way, parenteral transmission has been observed (Costa-Mattioli et al. 2002 , Diwan et al. 2003 , de Paula et al. 2004b , Gowland et al. 2004 .
HAV viremia occurs even during the immunological window and thus, viral RNA detection is an important condition for the correct diagnostic of acute hepatitis cases of unknown etiology, as well as for patient monitoring. For this reason, viral RNA detection in serum, as well as in feces, has been performed through the reverse tran- scription polymerase chain reaction (RT-PCR), using primers designed for different genome regions (Seelig et al. 1992 , Buti et al. 2001 , Costa-Mattioli et al. 2002 .
The present study presents data supported by molecular and serological procedures concerning the prevalence of HAV infection in Goiânia, Brazil.
MATERIALS AND METHODS
Samples -The samples in this study were collected from 1995 to 2002 from individuals in Goiânia. The 865 individuals enrolled in this study were referred by the Goiás state public health system to the Virology Laboratory/Federal University of Goiás, because they presented clinical signs of hepatitis such as jaundice, nausea, fever or abdominal pain. The serum samples were tested for viral hepatitis (HAV, HBV, HCV). Of these samples, 162 were positive for HBV or HCV and were excluded from this study. The 703 remaining serum samples were included, as were the 22 fecal samples collected from 22 of the patients.
The study was approved by the Research Ethics Committee of the Federal University of Goiás (COEP-UFG) -22000000289.
Serological tests -All serum samples were tested for anti-HAV-IgM antibodies with an enzyme immunoassay test, using a commercial kit (Organon-Teknika, Boxtel/ Netherlands) according to manufacturer's instructions.
Viral ssRNA extraction -For viral RNA detection we analyzed 588 serum samples that had sufficient material for this procedure and 22 fecal samples. The viral ssRNA was extracted according to the method described by Boom et al. (1990) with modifications. Briefly, buffer L6 (guanidine isothiocyanate/0.1M Tris-HCl pH6.4/0.2M EDTA pH8.0/Triton X-100), proteinase K (10 mg/ml -Invitrogen/ Life Technologies, Carlsbad, CA, US), ethanol and silica (Sigma, St. Louis, MO, US) were added to 400 µl of the sample. After the supernatant was discarded, the pellet was subjected to successive washings [buffer L2 (guanidine isothiocyanate/0.1M Tris-HCl pH6.4), 70% ethanol and acetone]. Finally, the pellet was resuspended in DEPC -treated water.
RT-PCR and nested PCR -RT, amplification reactions, and primers followed the protocol described by de Paula et al. (2002) Statistical analysis -The statistical analysis was performed using the Epi Info version 6 program, using the chi-squared (χ 2 ) test, and Fisher's exact test for proportion comparison, as well as χ 2 for a trend test to evaluate possible tendencies. Differences were regarded as significant when p < 0.05.
RESULTS
Of 703 serum samples analyzed for the anti-HAV-IgM antibody, 46.4% (326/703) were positive. Also, of 588 serum samples analyzed for HAV RNA, 13.1% (77/588) showed positivity. In addition, of 22 fecal samples analyzed, 54.5% (12/22) were positive for viral RNA. Of positive patients, 279 were positive only to the anti-HAV-IgM, 39 were positive to viral RNA only, and 47 were positive to both markers (Table I) .
The viral RNA detection rate was 14 and 12.3% for anti-HAV-IgM positive and negative patients, respectively, considering serum samples and 66.6 and 40%, respectively, based on fecal samples.
As far as age is concerned, greater HAV positivity was observed in individuals under ten years old, and this rate declined significantly as age increased (Table II) .
A greater occurrence of HAV infection was noted during the summer (60.6% -χ 2 = 10.93, p < 0.05), data not shown. However, during the period of this study, there was a decline in virus occurrence from 1995 to 2002 (χ 2 for trend test = 16.664, p < 0.05) (Fig.) . 
DISCUSSION
Hepatitis A occurs worldwide and is endemic to several regions. Prevalence of the disease varies widely, as a consequence of basic sanitation conditions. In this study, carried out over eight years with patients suspected of having hepatitis, the rate of HAV acute infection positivity (anti-HAV-IgM positive) was 46.4%. This result is similar to those of other studies carried out in Brazil (Cardoso et al. 2000 , de Paula et al. 2002 , Villar et al. 2002a , even when considering the viral RNA positivity in the analyzed serum samples (51.9%).
A similar viral RNA detection rate was observed taking into account samples with or without IgM antibody positivity. This result differs from those of other studies, which show greater molecular marker positivity from anti-HAV-IgM positive samples (Fujiwara et al. 1997 , Kwon et al. 2000 , de Paula et al. 2002 , 2004a , b, Villar et al. 2004 , Poovorawan et al. 2005 . This difference could be explained by the fact that the serum samples were stored for a long time and for this reason, the viral RNA could have been degraded. Also, the primers utilized were different from those used in some studies (Fujiwara et al. 1997 , Kwon et al. 2000 , Poovorawan et al. 2005 . In any case, these results confirm the HAV circulation in Goiânia, underscore the importance of HAV RNA detection in the elucidation of acute hepatitis cases of unknown etiology, and suggest the need to adopt this methodology in blood banks.
HAV RNA was detected in 54.5% of the fecal samples, which is consistent with the results of other studies (Skinhoj et al. 1981 , Yotsuyanagi et al. 1996 , Villar et al. 2004 . On the other hand, it was observed that this rate was significantly greater considering serum samples. It was suggested that this condition, also described in other studies, could be related to a greater viral concentration in the feces (10 8 virions/g) in relation to serum (10 5 virions/ml) (Daemer et al. 1981 , Rosenblum et al. 1991 , Normann et al. 1995 , Yotsuyanagi et al. 1996 , Fujiwara et al. 1997 .
Previous studies have shown that HAV infection in regions with a high endemicity pattern occur mainly in children under five years old (Ferreira et al. 1996 , Vitral et al. 1998 , Cardoso et al. 2000 . Studies carried out in Latin America, including Brazil, as well as in other regions of the world have described a variation in the endemicity pattern of HAV infection, which has demonstrated a reduction of this infection in children under five and a gradual increase among adolescents and adults (TapiaConyer et al. 1999 , Barzaga 2000 , Cianciara 2000 , Tanaka 2000 , Tufenkeji 2000 , Villar et al. 2002b ). The present study corroborates this endemicity pattern variation, demonstrating a decline in HAV infection from 1995 to 2002. On the other hand, in the present study, a greater percentage of HAV infection positivity was observed up to ten years of age (76.4%), with a significant decline of the infection with the age increase, which characterizes a high endemicity pattern. Although the study population is not homogenous, these data were observed in every year of the study. This led to the suggestion that the Central region of Brazil is actually a high endemicity region. Thus, the data presented in this study underscore the extensive HAV circulation in our region, as well as suggesting the possibility of transmission of this virus by blood. 
